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Although several hundred plant species have been 
recorded as having medicinal uses  individual 
herbalists tend to focus their attention on a limited 
number  partly due to the locality  and partly due 
to his or her own special interests  although  almost 
every plant has potential utility.
Brian Morris, Chewa medical botany
,1752'8&7,21
Although there are some comparative studies of the botanical 





7KLV SDSHU XQGHUWDNHV D VLPSOH TXDQWLWDWLYH VXUYH\ RI WKH
medicinal plant resources of three populations on the island 
RI6HUDPLQHDVWHUQ,QGRQHVLDIRUZKLFKZHKDYHVXI¿FLHQW
HWKQRJUDSKLFDQGHQYLURQPHQWDOGDWDDQGZKRVSHDNUHODWHG
but different Ambon-Timor languages. The three groups 
are: Manusela, Alune and Nuaulu. In order to further test 
observations based on the three Seramese studies, the results 
DUHWKHQFRPSDUHGZLWKVWXGLHVIURP¿YHGLIIHUHQWSRSXODWLRQV
RQ WKH LVODQGRI%RUQHR%UXQHL'XVXQ5DQVD'D\DN WZR
JURXSVRI.HQ\DK'D\DNDQG3HQDQ%HQDOXL7KHDLPLVWR
examine the extent to which it is possible to identify a common 
core of plants that represent the phytomedical resource base 
of a wider ethnomedical tradition, and to develop a model of 
medicinal plant resource pools to aid comparison. While we 
PLJKWH[SHFWFORVH VLPLODULWLHVEHWZHHQPHGLFLQDOÀRUDVRI
populations that are geographically, ecologically, and culturally 
close, the paper discusses explanations (including levels 
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is developed to aid comparison, and it is suggested that we need to examine carefully what might be understood by a 
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of acculturation, degree of access to biomedical provision, 
EXWDERYHDOOGLIIHULQJPHWKRGRORJLHVIRUODFNRIH[SHFWHG
FRQJUXHQFH:RUN RQ LVODQG 6RXWKHDVW$VLD JHQHUDOO\ IRU
H[DPSOHWKH3526($SURMHFW3DGXDHWDO9DONHQEXUJ
et al. 2002; Lemmons et al. 2003) might lead us to expect a 
FRUHRIVKDUHGSODQWVIRUDOODUHDVWKDWDUHSDUWRIDUHJLRQDOIRON
medical tradition. To this end, we compare the lists derived 
IURPWKHHLJKW¿HOGVLWHVZLWKDOLVWRIPHGLFLQDOSODQWVSURYLGHG
E\6OLNNHUYHHUDQG6OLNNHUYHHUDQGDVXVHGE\72*$




While biodiversity loss is evident in the areas where the studies 
have been conducted, and this may impact on some actual and 
more potential medicinal plants; we suggest in conclusion that 
LWLVOHVVOLNHO\WRLPSDFWRQFRUHHWKQRSKDUPDFRSRHLDV
7+(678'<6,7(6
6HUDP OLHV LQ WKH ,QGRQHVLDQ SURYLQFH RI 0DOXNX WKH
Moluccas), east of Wallaces line and in the Australasian 
ÀRUDO DUHD Figure 1a). It has a varied forest structure and 
ÀRUDOFRPSRVLWLRQDQG±IRUH[DPSOH±LVFKDUDFWHULVHGE\IHZ
dipterocarps and more eucalypts compared with islands to 
WKH:HVW (OOHQ 7KH 0DQXVHOD VWXG\ %HOO DQG YDQ
+RXWHQZDVFRQGXFWHGEHWZHHQ-XO\'HFHPEHULQDQ
ecologically diverse group of villages, ranging from Hatumeten 
on Teluti Bay on the southern coast, the upland villages 
around Manusela, and the northern lowland Huaulu villages of 
+XDXOXDQG$ODNDPDW7KHVHDUHPL[HGDQLPLVWDQG&KULVWLDQ
groups living at various altitudes in central Seram who share 




conducted in two Alune villages of west Seram: Lohiatala 
 ¶ 6  ¶ ( DQG /RKLDVDSDOHZD  ¶ 6 
20 E), located respectively near the coast at sea-level, and at 
an altitude of 650 meters in the central mountain spine. These 
villages comprise acculturated Christian populations living on 
WKHUDLQIRUHVWHGJH7KHQXPEHURI$OXQHVSHDNHUVLVDURXQG
13,000, and the populations of Lohiatala and Lohiasapalewa, 
UHVSHFWLYHO\   DQG  7KH WKLUG VWXG\
focusses on the phytomedical resources of the Nuaulu village 
of Rouhua located on the south coast in the Amahai subdistrict 
¶6¶(RIFHQWUDO6HUDPEXWH[WUDFWLQJIURP
a varied forest landscape extending to the central mountain 
UDQJH7KH1XDXOXDUHSUHGRPLQDQWO\DQLPLVW DQG LQ
numbered over 2000, the population of Rouhua being 508. 
Ethnobotanical data, including herbarium specimens were 
FROOHFWHG GXULQJ ¿HOG YLVLWV EHWZHHQ  DQG  EXW
PDLQO\ LQ  2I WKH WKUHH VWXGLHV WKLV ODVW LV WKH PRVW
FRPSUHKHQVLYHHWKQRERWDQLFDOO\DOWKRXJKZLWKRXWDVSHFL¿F
medicinal plant focus. All three Seram cases are of populations 
engaged in a similar combination of subsistence practices: sago 
extraction, swidden cultivation, forest gathering, and hunting, 
DOWKRXJK1XDXOXOLNHO\HQJDJHLQPRUHKXQWLQJWKDQWKHRWKHU
two. Access to modern medicines has grown over four decades, 
with Nuaulu and Manusela populations more reliant on herbal 
remedies than Alune. Overall, all three studies report data 
IRUSRSXODWLRQVWKDWKDYHNQRZOHGJHRIDUDQJHRIELRWRSHV
and where medicinal plants are theoretically available from 
varied habitats.
2I WKH ¿YH %RUQHR VWXGLHV Figure E RQH 9RHNV DQG






conducted around the same time with Bernstein (Ellen and 
%HUQVWHLQ%HUQVWHLQ%HUQVWHLQ(OOHQDQG$QWDUDQ
RQWKHHWKQRERWDQ\RIDQRWKHU'XVXQVHWWOHPHQW7DVHN
Merimbun (4°35 N, 114°40 E) on the middle Tutong. It was 
FRQVLGHUHG WKDW RXU LQYROYHPHQW LQ WKLV ZRUN ZRXOG KHOS
interpret the results more effectively. 
7KHVHFRQGVWXG\ LVRI WKH5DQVD'D\DNRI1DQJND-XRL
 ¶( DQG  ¶6 LQ ,QGRQHVLDQ:HVW .DOLPDQWDQ
&DQLDJRDQG6LHEHUWDVHWWOHPHQWRIKRXVHKROGVDQG
32 adults. This documents over 250 medicinal plants used by 
one local healer. The next three studies are from the Malinau 
Regency in the mountainous rainforest interior of Indonesian 
North Kalimantan. 
$WWKHWLPHRIPRVWRIWKHVHVWXGLHVYLOODJHV
were small--between 80 and 400 people--and reliant on rice 
VZLGGHQ DJULFXOWXUH JDUGHQLQJ KXQWLQJ ¿VKLQJ DQG WKH
collection on NTFPs and some government wage labour. 
The area is remote, not serviced by roads, and residents rely 
on government clinics for biomedical care, from which staff 
travel regularly to more remote villages. Medical ethnobotanist 
/HDPDQ /HDPDQ  ZRUNHG ZLWK  PDOH DQG IHPDOH
.HQ\DK 8PD7XNXQJ LQIRUPDQWV IURP WKH YLOODJH RI /RQJ
6XQJDL %DUDQJ  1  ( SRS  LQ  RQ WKH
$SR.D\DQSODWHDXPVOZKLOH*ROOLQZRUNHG
intensively with a smaller number of Kenya Leppo Ke healers 
from the village of Long Tebulo (2° 50 N, 115° 50 E; pop. 
LQRQWKHXSSHU%DKDX5LYHUPDVO7KH¿QDO




Lurah River, a tributary of the Bahau River not far from 
Gollins research area. 
0(7+2'2/2*,&$/,668(6
$QDSSHQGL[SURYLGHVIXOOGDWDRQPHGLFLQDOÀRUDVXVHG LQ
this comparison. Of the species listed in the individual studies 
RQO\WKRVHLGHQWL¿HGZLWKFHUWDLQW\WRJHQXVOHYHODUHLQFOXGHG





two different local names suggesting distinct taxa, are counted 
RQO\RQFH3ODQWVLGHQWL¿HGWRJHQHULFOHYHOEXWOLVWHGWZRRU
more times (e.g. Sauria sp.), usually with different local 
names, and therefore suggesting that these may represent 
separate species, are listed only once for each population. None 
of these plants are included in the comparisons across cases. 
For these reasons total numbers reported for each study and 
for particular families are lower than the numbers reported in 
the original sources.
Lists are restricted to vascular plants. Therefore, they exclude 




 DQG KDYH FRQ¿UPHG WKH DFFHSWHG QDPHV XVLQJ The 
Plant List (2013), an online collaborative effort by Royal 
Botanic Gardens (RBG) Kew and Missouri Botanical Garden, 
plus other institutions, to aggregate existing plant lists and 
distinguish accepted names and synonyms for all vascular 
plants and bryophytes. 
 In terms of family names, we use $*?*贍?*?*?*?*?*?*? rather than 
&*?*?*褍?*?*?*?*?*?, & *?*?*?*?*?*? rather than **?*贍贍?*?*?*?*?*?, ) *?*?*?*? 
rather than /*?*?*?*?*?*?*?*?*?*?, /*?*?*?*?*?*?*?*? rather than /*?*?*?*?*?*?*?, 
3*?*?*?*?*?*? rather than **?*?*?*?*?*?*?; and include 8*?*?*?*蔍蔍?*?*?*?*?*? in 
$*褍?*?*?*?*?*?, and &*?*?*?*?*?*?*?*? in =*?*?*?*?*?*?*?*?*?*?*?*?:HKDYHFKHFNHG
Figure 1 
/RFDWLRQPDSVRI¿HOGVLWHVD6HUDP$OXQH1XDXOX0DQXVHODE%RUQHR'XVXQ5DQVD.HQ\DK8PD7XNXQJ.HQ\D/HSSR¶NH
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and corrected for synonyms, and updated where necessary. In 
cases where names have been misspelled in the original sources 
(sometimes leading to family misattributions) these have 
been changed to conform with The Plant List. In compiling 
DQG FKHFNLQJ LQLWLDO OLVWV ZH KDYH DOVR XVHG 0DEEHUOH\
DQGWKH3526($YROXPHVHVSHFLDOO\YROXPHV
DQGVHH3DGXDHWDO9DQ9DONHQEXUJDQG
Bunyapraphatsara 2002; Lemmens and Bunyapraphatsara 
2003). The taxa in the TOGA list too have been revised in the 
ways described.
Given that the lists used contain relatively small numbers 
of species, from the point of view of statistical inference even 
small changes in nomenclature and taxonomic status may have 
a disproportionate effect on ratios and percentages calculated. 
This might result from a failure to recognise synonyms, 
RU²GHSHQGLQJRQWKHVWXG\RUPHWKRGRIGDWDFROOHFWLRQ²
may hinge on a decision to include or exclude a common 
edible plant (such as the banana Musa x paradisiaca L.) as a 
PHGLFLQDO$OVRLIDQXQGHWHUPLQHGVSHFLHVRIDNQRZQJHQXV
turns out to be a species that is otherwise common (e.g. if 
Ransa Zingiber sp. is really =RI¿FLQDOHRoscoe), this may 








Asia using modern ethnobotanical methods. 
The main problem with the studies examined here, as with 
many others, is that data were not assembled under comparable 
conditions: researchers came from different disciplinary 
EDFNJURXQGV ZLWK GLIIHUHQW UHVHDUFK SULRULWLHV ZHUH LQ WKH
¿HOGDQGDFWLYHO\FROOHFWLQJVSHFLPHQVIRUGLIIHUHQWOHQJWKV
RI WLPH ZHUH FROOHFWLQJ VSHFLPHQV IURP GLIIHUHQW ]RQHV
and not according to a common and not always transparent 
methodology. The studies by Ellen and Puri provide a 
cumulative list of plants reported over a period, using data and 
vouchers obtained in a variety of contexts by a large number 
of non-specialist consumers of medicinal plants. The approach 
was broadly anthropological, with increasing attention being 
paid to ethnobotanical subjects over time. The study by Florey 
and Wolff is largely conducted by a linguist with the assistance 
of a botanist. As far as can be judged from the published 
output, the data were assembled in a way broadly similar to 
(OOHQ WKRXJK RYHU D VKRUWHU WLPH LQWHUYDO:H NQRZ HYHQ
less of the Manusela study, though it was conducted in three 
locations over a relatively short period, and without mention 
of a particular disciplinary perspective. Of the Borneo studies, 
WKDWDPRQJVWWKH5DQVD'D\DNV\VWHPDWLFDOO\VDPSOHGIRUHVW
plots, and was explicitly ecological in approach. The Dusun 
study used a combination of plots in different areas, and was 
conducted by a biogeographer with considerable experience 
LQHWKQRERWDQ\7KHWZR.HQ\DKVWXGLHVDQG.RL]XPL¶V3HQDQ
study were perhaps the most rigorous and comprehensive, 
FRQGXFWHGRYHUDORQJVWLQWRIFRQWLQXRXV¿HOGZRUNE\3K'
students, all with substantial botanical and ethnobotanical 
training, and based on systematic collection of voucher 
specimens and interviews with multiple informants.
,Q DOO FDVHV LW LV LPSRVVLEOH WR PDNH MXGJPHQWV DERXW
VSHFLHV UDQNLQJ RQ WKH EDVLV RI IUHTXHQF\ RI XVH DV WKHUH
is no evidence on harvesting or treatment episodes; neither 
are there data based on freelisting with healers or ordinary 
community members. All we have are data on the multiple 
use of individual species, and general qualitative statements 
on the importance of particular species. Nor do we have 
reliable data on intracultural consensus, and in only a few 
cases do we have plants organised according to particular 
FDWHJRULHV RI LOOQHVV /HDPDQ  *ROOLQ  .RL]XPL
2005). Moreover, the lists used are of species where there 
is a clear report of a medicinal use. In many cases the same 
species may exist at different research sites included in our 
study and be used in other ways although with no report that 
it is used as a medicinal. This is the case for Alstonia scholaris 
(L.) R. Br, Arenga pinnata (Wurmb.) Merr, Bixa orellana L. 
and Carica papaya L. among the Nuaulu, and many genera 
of food plants among the Kenyah, such as Annona, Citrus, 
Ipomoea, Mangifera, Musa, and Oryza. Similarly, in some 
cases it may be suspected that several species of a genus may 
substitute for one clearly reported species on the grounds of 
other contextual evidence for cultural uses. Thus, as many as 
seven closely related species of Piper are used by Nuaulu as 
occasional substitutes for Piper betle L. in the betel quid (Ellen 
DQGLWPLJKWEHVXSSRVHGWKDWWKHVHSRWHQWLDOO\VKDUH
many of the same medicinal uses.
$V +HLQULFK HW DO   DQG RWKHUV KDYH SRLQWHG
out, standardised methodologies are important in comparative 
evaluation, but we are often handicapped by the form in which 
our data are presented. Given the different ways data in the 
studies examined were assembled, and given uncertainties as 
to whether we are dealing with complete lists, the method of 
calculating overlapping taxa developed here may have some 
advantages. It is, however, no substitute for studies conducted 
according to clear methodological criteria that allow us to 
compare the medicinal plants for particular human populations 
in terms of their ecological distribution, abundance, importance 
in terms of medicinal use categories, number of treatment 
episodes registered, variation in use between households, 




,IZH ORRNDW FROXPQV  DQGRI WKH$SSHQGL[ IRU WKH
three Seram studies, only six species are reported as used 
medicinally in all three areas: Areca catechu L., Cocos nucifera 
L., Nicotiana tabacum L., Piper betle L. Urena lobata L. and 
Urticastrum decumanum5R[E.XQW]H7KLVLVDUHPDUNDEOH
result given the geographical and cultural proximity of these 
>'RZQORDGHGIUHHIURPKWWSZZZFRQVHUYDWLRQDQGVRFLHW\RUJRQ7KXUVGD\-DQXDU\,3@
&RQFHSWXDOLVLQJµFRUH¶PHGLFLQDOÀRUDV 
groups, and the immediate response is that the data must be 
incomplete. Moreover, both A. catechu and C. nucifera are 
ZHOO NQRZQ GRPHVWLFDWHV WKURXJKRXW VRXWKHDVW$VLD ZKLOH
Urena lobata and Urticastrum decumanum are pathside weeds. 
Comparing just Nuaulu and Alune we can add Metroxylon 
sagu Rottb., Syzygium aromaticum /0HUU	/03HUU\DQG 
Clerodendrum rumphianum de Vriesse. Comparing Nuaulu and 
Manusela we get an overlap of 11 species, and in comparing 
0DQXVHODZLWK$OXQHZHJHWDQRYHUODSRITable 1). 
There are now several studies demonstrating that in the 
tropics medicinal plants are disproportionately harvested 
from disturbed secondary forest and non-forested areas 
6WHSS9RHNVDQGZHPLJKWH[SHFW WKDW
on Seram the most commonly used phytomedicines would 
EHWDNHQIURPGRPHVWLFDWHVRUFXOWLYDWHGSODQWVHLWKHUZKHUH
these are well-established domesticates with other uses, or 
where wild medicinals have been deliberately cultivated or 
PDQDJHG+HLQULFKHWDO,QWKHLUDFFRXQWRIWKH
Alune, Florey and Wolff single out N. tabacum, A. catechu, 
S. aromaticum, C. nucifera and Aleurites moluccana (L.) 
Willd. for treatment of nausea and irritant reactions caused by 
certain biota, while A. catechu, P. nigrum L., N. tabacum and 
=RI¿FLQDOH are important in curative incantations (Florey and 
:ROII6XFKH[DPSOHVVKRZKRZGLI¿FXOWLWFDQ
EHWRVHSDUDWHSODQWVXVHGVSHFL¿FDOO\EHFDXVHRIWKHLUNQRZQ
bioactive properties from those that are important symbolically 
as part of a treatment, such as A. catechu and P. betle. 
,Q WKH1XDXOXFDVH(OOHQ WKHVH ODWWHUDUHSDUWRID
FRPSOH[V\VWHPIRUV\PEROLVLQJVRFLDOLQWHUDFWLRQ7KH¿UVW
is used to treat diarrhoea and other intestinal disorders such as 
tapeworm and as a bactericide effective against dental caries 
and plaque, while the leaves of the second are used to treat 
ulcers, boils, bruises, and to clean wounds. The masticated quid 
comprising both, combined with mineral lime, serves as a mild 
DQWLVHSWLFSUHVVHGLQWRRSHQZRXQGVDQGXOFHUVIRUPLQJDNLQG
RIDUWL¿FLDO VFDE WLVVXH2WKHUVSHFLHVPD\EHV\PEROLFDOO\
essential but cannot be shown to have a direct pharmacological 
effect, while the medicinal properties of others are concealed 
as the plant is used for other purposes entirely; such as for 
IRRGRUDVDFRVPHWLF,WLVIRUWKLVUHDVRQWKDW(WNLQ
has recommended multi-contextual approaches, which have 
QRZEHFRPHWKHHWKQRSKDUPDFRORJLFDOEHQFKPDUN+HLQULFK
HWDO
If we examine shared taxa at the genus level, all three studies 
report the following: Areca, Cocos, Piper, Hibiscus, Urena, 
Ficus, Urticastrum, Curcuma, and Zingiber. If we select 
botanical families represented in all three studies on Seram 
there is even greater similarity, with 14 families: $*?*?*?*?*?*?
$*?*?*?*?*?*?*?*? (*?*褍ü*?*?*?*?*?*?*?*?*? )*?*?*?*?*?*?*?*? /*?*?*?*?*?*?*?*?
0*?*?*?*?*?*?*?*?0*?*?*?*?*?*?*?0*?*?*?*?*?*?*?*?3*?*褍?*?*?*?*?*?*?5*?*?*?*?*?*?*?*?
5*?*?*?*?*?*?*? 6*?*?*?*?*?*?*?*?*? 8*?*贍?*?*?*?*?*?*? and =*?*?* *?*?*?. 
And if we enumerate plants reported as medicinals in two out of 
the three areas (Table 2), the number increases to 34 (Table 3).
All the remaining species are reported in only one of the three 
studies (TableSHUFHQWRIDOOPHGLFLQDOVSHFLHVLGHQWL¿HG
IRU1XDXOXSHUFHQWIRU0DQXVHODDQGSHUFHQWIRU$OXQH
Similarly, if we compare families (Table 4), we can see that 
only =*?*?*?*?*?*?*?*?*?*?*?*?DSSHDUVLQWKHWRSUDQNHG¿YHLQWHUPVRI
number of shared species. Intuitively, we might have assumed 
WKDW JLYHQ WKUHH VWXGLHV XQGHUWDNHQ LQ FORVH JHRJUDSKLF
proximity there would be a large overlap, as not only is the 
ÀRUDVLPLODUEXWPHGLFLQDOSODQWNQRZOHGJHWUDYHOV+RZHYHU
for the Nuaulu at least, there is a high rate of endogamy (such 
WKDW PRVW PHGLFLQDO SODQW NQRZOHGJH FLUFXODWHV ZLWKLQ WKH
community on marriage) while it is rare for medicinal plants 
WREHH[FKDQJHGDWPDUNHWV2IRXU%RUQHRVWXG\SRSXODWLRQV
exogamy is not rare among Kenyah within the same region; 
and among Penan communities there is frequent movement 
of women and men, while most Penan have lived in Kenyah 




If we compare the Borneo studies with each other (Tables 5 and 6), 




3*?*?*?*?*?*? and 5*?*?*?*?*?*?*?*? are the top shared families in terms of 
QXPEHUVRIORZHUWD[DUHSRUWHGEXWWKHUDQNLQJGLIIHUVEHWZHHQ
groups: (*?*褍ü*?*?*?*?*?*?*?*?*? )*?*?*?*?*?*?*? 0*?*蔍?*?*?*?*?*?*?*?*?*?*?*?
3*?*?*?*?*?*? and 5*?*?*?*?*?*?*?*?DUHHTXDOO\UDQNHGWRSIRU'XVXQ
)*?*?*?*?*?*?*? UDQNHG WRS IRU 5DQVD IROORZHG E\ 5*?*?*?*?*?*?*?*?
=*?*?*?*?*?*?*?*?*?*?*?*? *?*?*?$*?*?*?*?*?*?*?*? UDQNHG WRS IRU 3HQDQ
=*?*?*?*?*?*?*?*?*?*?*?*? is also top for both Kenyah groups; followed 
by )*?*?*?*?*?*?*? and 5*?*?*?*?*?*?*?*?IRU.HQ\DK8PD7XNXQJDQG
)*?*?*?*?*?*?*?, 3*?*?*?*?*?*?, and (*?*褍ü*?*?*?*?*?*?*?*?*? for Kenyah Leppo 
Ke.
There are some surprising differences between the Bornean 
JURXSVZLWK'XVXQUHSRUWLQJIDUIHZHUSODQWVIRUWRSUDQNHG
families. $*?*?*?*?*?*?*?*? and $*?*?*?*?*?*?, which are the families 
UDQNHG  DQG  RYHUDOO DUH QRW UHSRUWHG IRU 'XVXQ DW DOO
0*?*?*?*?*?*?*?LVUDQNHGIRU.HQ\DK/HSSR.HEXWIDUGRZQ
WKH UDQNLQJ IRU DOO RWKHU JURXSV DQG QRW UHSRUWHG DW DOO IRU
'XVXQ3HQDQOLNH.HQ\DK/HSSR.HDQG5DQVDKDGPDQ\
PRUH VSHFLHV LQ WKH WRSUDQNHG IDPLOLHV WKDQ 'XVXQ ZKR
appear to have a more even distribution across the families. 
.HQ\DK8PD7XNXQJUHSRUWHGVSHFLHVRI=*?*?*?*?*?*?*?*?*?*?*?*?*? 
7DEOH 







Nuaulu 32* 11 8
Manusela  
Alune 
* Numbers underlined show species exclusive to each case. ** Does not 
LQFOXGHWD[DRQO\LGHQWL¿HGWRJHQXVOHYHO1LVWKHQXPEHURISODQWV
LGHQWL¿HGWRVSHFLHVOHYHOWKDWFRXOGEHFRPSDUHGDQGWKXVIHZHUWKDQ
reported in the appendix
>'RZQORDGHGIUHHIURPKWWSZZZFRQVHUYDWLRQDQGVRFLHW\RUJRQ7KXUVGD\-DQXDU\,3@
 / Ellen and Puri
and had a less even distribution across the families than the 
others. Urticastrum decumanum 5R[E .XQW]H LV IRXQG
throughout Southeast Asia but is only reported as being used 
in our Moluccan studies. 
0HGLFLQDOSODQWVDQGELRGLYHUVLW\DFURVV:DOODFHD
Overall, the eight field studies we have used comprise 
PHGLFLQDO SODQWV IURP  IDPLOLHV  JHQHUD DQG
DSSUR[LPDWHO\VHSDUDWHVSHFLHV7KHWKUHH6HUDPVWXGLHV
FRYHUIDPLOLHVJHQHUDDQGVSHFLHVZKLOHWKH¿YH
Borneo studies cover 110 families, 323 genera, and 506 species. 
7DNHQ WRJHWKHU WKH HLJKW 6HUDP DQG %RUQHR VWXGLHV VKDUH
four families (=*?*?*?*?*?*?*?*?*?*?*?*?)*?*?*?*?*?*?*?(*?*?*ü*?*?*?*?*?*?*?*?*?, and 
5*?*?*?*?*?*?*?*?), and no genera (Ficus, Curcuma, and Costus are 
found in seven out of eight; while seven species are found in 
six out of eight). However, if we compute taxa shared between 
DWOHDVWRQHSRSXODWLRQRQ6HUDPDQGRQHRQ%RUQHRZH¿QG
55 families, 82 genera, and 56 species (Table
Although we suspect that the methodology employed by 
Caniaga and Siebert, Leaman and Gollin has contributed 
WR SDUWLFXODUO\ ORQJ OLVWV IRU WKH 5DQVD DQG .HQ\DK 'D\DN
(expert healers interviewed over extended periods), differences 
EHWZHHQ%RUQHRDQG6HUDPQXPEHUVUHÀHFWZKDWZHPLJKW
expect given the decrease in overall biodiversity between the 
forests of Borneo and Seram, as we traverse the Wallace line 
from one centre of botanical diversity in western Malesia to 
New Guinea. Number of vascular plants reported for Seram 
is low compared with either side of Wallacea, and although 
WKHGDWDEDVHLVVWLOOSRRULIZHWDNHWKHH[DPSOHRIQXPEHU
of fern species, those for Seram are estimated at about 534, 
compared with 1000 for Borneo and 2000 for New Guinea. 
Overall number estimates for vascular plant species for Borneo 
are around 16,000, compared with 15-20,000 for New Guinea, 
DQGIRU6HUDP(GZDUGV0DF.LQQRQHWDO
0RQNHWDO2ID WRWDOHVWLPDWHG,QGRQHVLDQÀRUDRI
28,000; 1000 species are judged as medicinals (Padua et al. 
VRZHFDQVHHWKDWWKHUDWLRIRU6HUDPDWLVIDU
KLJKHUWKDQWKDWIRU%RUQHRDWZKLFKLVZKDWZHPLJKW
expect (Figure 2). 
From general accounts we might expect medicinals in Borneo 
to include, say, $*?*贍?*?*?*?*?*?*?0*?*?*?*?*?*?*?, and 3 褍?*?*?*?*?*?*?; and 
medicinals from Seram to include, say, **?*?*?*?*?*?*?*?, & *?*?*?*?*?*?
0*?*?*?*?*贍?*?*?*?*?*?*?, and 9 *?*?*?*?. After all, species such as 
Piper betle (betel pepper) are reported everywhere as having 
D VLJQL¿FDQW UROH LQ PHGLFLQDO WUHDWPHQWV ZKLOHMyristica 
fragrans+RXWWQXWPHJLVDFXOWXUDONH\VWRQHVSHFLHVLQWKH
Moluccas and one with many medicinal virtues (see Rumphius 
>@
*HQHUDOVWXGLHVRIPHGLFLQDOSODQWVLQVRXWKHDVW$VLD
To obtain a regional overview of plant medicinals in southeast 
Asia we used the PROSEA (Plant Resources of Southeast 
Asia) series, particularly the three volumes on medicinal and 
poisonous plants. Lemmens and Bunyapraphatsara (2003: 23) 
admit that the means by which species were selected for 
inclusion in these volumes was on the whole subjective and 
7DEOH 
6KDUHGVSHFLHVLQWKUHHUHSRUWVRIPHGLFLQDOÀRUD'LIIHUHQWORFDOLWLHVRQ6HUDP
%RWDQLFDO IDPLO\ Species 1XDXOX 0DQXVHOD Alune
$*?*?*?*?*?*?*?*? Areca catechu L + + +
Cocos nucifera L + + +
Metroxylon sagu Rottb + - +
%*?*?*?*?*蔍?*?*?*?*?*? Ananas comosus (L.) Merr - + +
&*?*?*?*?*?*?*?*?*? Carica papaya L - + +
&*?*?*?*?*?*?*?*蔍?*?*?*?*?Merremia peltata Merr + + -
(*?*褍ü*?*?*?*?*?*?*?*?*? -DWURSKD FXUFDV/ + + -
/*?*?*?*?*?*?*? Orthosiphon aristatus (Blume) Miq + + -
Plectranthus scutellarioides (L.) R. Br - + +
/*?*?*?*?*?*?*?*? &LQQDPRPXPFXOLODEDQ / -3UHVO - + +
)*?*?*?*?*?*?*? Senna alata (L.) Roxb + + -
Desmodium sequax Wall + + -
/*?*蔍?*?*?*?*?*? Allium cepa L - + +
0*?*?*?*?*?*?*?*? Hibiscus rosa-sinensis L - + +
Urena lobata L + + +
0*?*蔍?*?*?*?*?*? /DQVLXPSDUDVLWLFXP 2VEHFN.& 6DKQL	%HQQHW - + +
0*?*?*?*?*?*?*?*? 6\]\JLXPDURPDWLFXP /0HUU	/03HUU\ + - +
3*?*褍?*?*?*?*?*?*? Piper betle L + + +
3*?*?*?*?*?*? Imperata cylindrical (L.) Raeusch - + +
6*?*蔍?*?*?*?*?*?*? Nicotiana tabacum L + + +
8*?*贍?*?*?*?*?*?*? Urticastrum decumanum Wedd + + +
=*?*?*?*?*?*?*?*?*?*?*?*?Costus speciosus Smith - + +
Curcuma longa L - + +




DQG+H\QH ZLWKPRVWRI WKH µLPSRUWDQW VSHFLHV¶
described in 12(1) and the least important in 12(3). There are 
many other important medicinal plants, but these are regarded 
as having other primary uses, and therefore were included in 
other PROSEA volumes, but summarised in volume 12(1): 

/HPPHQV DQG %XQ\DSUDSKDWVDUD   HVWLPDWH WKH
number of southeast Asian species with recorded medicinal 
uses in the literature at 2,200. Because it is precisely these 
multi-purpose species that are often prioritised by local 
people living in rural areas, the PROSEA lists are therefore 
biased against highlighting the most important species 
used medicinally overall by virtue of the grouping strategy 
HPSOR\HG1HYHUWKHOHVVLIZHORRNDW3526($GDWDWKHPRVW
important families in terms of number of genera reporting 
medicinal uses are $*?*贍?*?*?*?*?*?*?)*?*?*?*?*?*?*? /*?*?*?*?*?*?*?*?*?*?
$*褍?*?*?*?*?*?*?*?*?  5*?*?*?*?*?*?*?*? (*?*褍ü*?*?*?*?*?*?*?*?*? /*?*?*?*?*?*?*?*?
/*?*?*?*?*?*?0*?*?*?*?*褍?*?*?*?*?*?*?*?9*?*?*?*?*?*?*?*?*?*?6*?*?*?*?*?*?*?*?*?*?*?*?
and $*?*?*?*?*?*贍ü*?*?*?*?*?. Lemmens and Bunayapraphatsara 
HVWLPDWHWKDWRIWKHµPRUHLPSRUWDQW¶PHGLFLQDOV
(a qualitative judgment); 10 percent come from cultivated 
KDELWDWVSHUFHQWIURPRSHQKDELWDWVµZLOG¶DQGSHUFHQW
from forest habitats. 
General studies of traditional medicines in Indonesia 
have suggested the use of the same species across a wide 
DUHD6OLNNHUYHHUDQG6OLNNHUYHHU0DQ\RIWKHVH
region-wide remedies have been shared for many hundreds 
of years if not longer, but others have spread widely in 
recent centuries through introductions from other parts of 
the world, and through dissemination of jamu therapy within 
,QGRQHVLD$IGKDODQG:HOVFKJamu are ready-made 
herbal medicines, both homemade and supplied by healers, 
nowadays produced commercially and through small-scale 
home industries, augmented by do-it-yourself publications 
6OLNNHUYHHU DQG 6OLNNHUYHHU    0DQ\ SODQWV
Figure 





different localities on Seram
%RWDQLFDO IDPLO\ 1XDXOX 0DQXVHOD Alune
$*?*?*?*贍ü*?*?*?*?*? + + -
$*?*?*?*?*?*贍ü*?*?*?*?*? + + -
$*褍?*?*?*?*?*?*?*?*? - + +
$*?*?*?*?*?*? + + +
$*?*?*?*?*?*?*?*? + + +
$*?*贍?*?*?*?*?*?*? - + +
%*?*?*?*?*?*?*?*?*?*? + + -
%*?*?*?*?*蔍?*?*?*?*?*? - + +
&*?*?*?*?*?*?*?*?*? - + +
&*?*?*?*?*?*?*?*蔍?*?*?*?*?+ + -
&*?*?*?*?*?*?*?*?*?*?*?*? - + +
&*?*褍?*?*?*?*?*?*? - + +
(*?*褍ü*?*?*?*?*?*?*?*?*? + + +
)*?*?*?*?*?*?*? + + +
**?*?*?*?*?*?*?*?*?*?*? + - +
/*?*?*?*?*?*?*?*? + + +
/*?*?*?*?*?*?*?*? - + +
/*?*蔍?*?*?*?*?*? - + +
0*?*?*?*?*?*?*?*? + + +
0*?*蔍?*?*?*?*?*? - + +
0*?*?*?*?*?*?*? + + +
0*?*?*?*?*?*?*?*? + + +
2*?*?*蔍?*?*?*?*?*?*? - + +
3*ü*?*蔍蔍?*?*贍ü*?*?*?*?*? - + +
3*?*褍?*?*?*?*?*?*? + + +
3*?*?*?*?*?*? - + +
5*?*?*?*?*?*?*?*? + + +
5*?*?*?*?*?*?*? + + +
6*?*蔍?*?*?*?*?*蔍蔍?*?*?*?*?- + +
6*?*?*蔍?*?*?*?*? - + +
6*?*蔍?*?*?*?*?*?*? + + +
8*?*贍?*?*?*?*?*?*? + + +
9*?*?*?*?*?*?*?*?*?*? - + +
=*?*?*?*?*?*?*?*?*?*?*?*? + + +
7DEOH 
5DQNLQJIRUIRXUPRVWLPSRUWDQWERWDQLFDOIDPLOLHVSURYLGLQJ
medicinal plants in Seram studies
1XDXOX 0DQXVHOD Alune
1 VSHFLHV 5 1 VSHFLHV 5 1 VSHFLHV 5
$*?*?*?*?*?*? 3 4
$*?*?*?*?*?*?*?*? 3 4 4 1
$*?*贍?*?*?*?*?*?*? 6 1
(*?*褍ü*?*?*?*?*?*?*?*?*?5 2 5 3
)*?*?*?*?*?*?*? 3 4 6 1
/*?*?*?*?*?*?*?*? 3 3
/*?*蔍?*?*?*?*?*? 3 3





=*?*?*?*?*?*?*?*?*?*?*?*? 1 4 3 3 3
>'RZQORDGHGIUHHIURPKWWSZZZFRQVHUYDWLRQDQGVRFLHW\RUJRQ7KXUVGD\-DQXDU\,3@
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incorporated into jamu preparations are contained in the TOGA 
OLVWGLVFXVVHGE\6OLNNHUYHHUDQG6OLNNHUYHHUDQGGLVVHPLQDWHG
DVSDUWRI1*2H[WHQVLRQZRUN
7KH WRS IDPLOLHV LQ WKH 72*$ OLVW LQ UDQN RUGHU DUH
=*?*?*?*?*?*?*?*?*?*?*?*?  (*?*褍ü*?*?*?*?*?*?*?*?*? (8), )*?*?*?*?*?*?*? (8), 
$*?*?*?*贍ü*?*?*?*?*? (4), and &*?*?*?*?*?*?*?*?*?*?*?*?(4). If we compare 
the TOGA list with the data so far considered for Seram and 
Borneo we can see that taxa shared between the TOGA list 
and at least one other study are: 34 families, 50 genera, and 
43 species (TableVDQG2IWKHVHYHQIDPLOLHVJHQHUD
and 40 species are found only on the TOGA list (Table 10), 
while most of the latter are of pan-tropical distribution or 
introduced, and more than half either cultivated or found in 
disturbed areas. Part of this overlap is due not only to the 
PRYHPHQWRIERWKSODQWVDQGWKHUDSHXWLFNQRZOHGJHEHWZHHQ
GLIIHUHQWORFDOSRSXODWLRQVEXWDOVRWRWKHLQÀXHQFHRIRWKHU
medicinal systems, such as those of India and China, and of 
FRVPRSROLWDQELRPHGLFLQH'XQQ
Figure 3 shows the results of a similarities test of all species 
LGHQWL¿HG LQ WKHHLJKWFDVHVSOXV WKH72*$OLVW ,WGRHVQRW
LQFOXGHWD[DLGHQWL¿HGWRJHQXVOHYHORQO\$VLPSOHSUHVHQFH
DEVHQFH VSHFLHVE\FDVH PDWUL[ ZDV FUHDWHG LQ (;&(/
DQG LPSRUWHG LQWR$17+523$& %RUJDWWL  ZKHUH D
proximity matrix was calculated using a positive matching 
procedure and the cases compared, which was then graphed in 
two dimensional space using multidimensional scaling (MDS). 
In the MDS plot, the shorter the distance between cases the more 
similar are their lists of medicinal plant species.  
Figure 4 shows the results of a correspondence analysis of 
WKHVDPHGDWDPDWUL[UXQLQ$17+523$&%RUJDWWL
The plot shows the distribution of 556 plant species across 
WKHQLQHFDVHVEDVHGRQWKH¿UVWWZRIDFWRUVSURGXFHGLQWKH
analysis. Species shared by many groups are just left of centre 




pharmacopoeia (as in Figure 3). 
In general, the shorter the distance between the cores the 
more similar are the groups lists of medicinal plant species, but 
one has to be careful because the relationships could be plotted 
in three dimensions rather than two, which would change the 
perceived distances between species. The plot highlights the 
24 species shared by at least four groups, but not including 
TOGA. Notice how some of these cluster between different 
groups cores, indicating that these are shared by these groups, 
for instance, Oryza sativa is shown to be shared by central 
Borneo groups and Dusun. 
Based on a presence/absence matrix of 556 plant species. Large 
EODFNFLUFOHVDUHWKRVHVSHFLHVH[FOXVLYHWRHDFKJURXSFRUHV
the closer two cores are to each other, the more similar are their 
pharmacopoeia. Unlabelled empty diamonds are species shared 
E\ OHVV WKDQIRXUJURXSV ODEHOHGEODFNGLDPRQGVDUHVSHFLHV
7DEOH 
Shared medicinal plant species among Bornean cases
Dusun (n *** 5DQVD n  Penan (n 




Dusun * 10  11 12
Ransa  16 31 26
Penan 36 32 25
K. Leppo Ke  60
. 8PD7XNXQJ 
1XPEHUVXQGHUOLQHGVKRZVSHFLHVH[FOXVLYHWRHDFKFDVH'RHVQRWLQFOXGHWD[DRQO\LGHQWL¿HGWRJHQXVOHYHO1LVWKHQXPEHURISODQWVLGHQWL¿HGWRVSHFLHV
level that could be compared, and thus fewer than reported in the appendix
Figure 3 
Similarity of ethnopharmacopoeia (plant species) among groups from 
Seram and Borneo, and TOGA *Multidimensional Scaling (MDS) plot 
SURGXFHGE\$17+523$&EDVHGRQDSUHVHQFHDEVHQFHPDWUL[RI
plant species (Stress 0.033)
7DEOH 
6KDUHGPHGLFLQDOWD[DIRU¿YH%RUQHRVWXGLHV



















Taxa found in at least one Borneo study and one Seram study












$*褍?*?*?*?*?*?*?*?*?Alstonia scholaris (L.) R. Br
$*?*?*?*?*?*? Acorus calamus L
















%*蔍?*?*ü*?*?*?*?*?*?Stenochlaena palustris (Burm. f.) 
Bedd







&*?*褍?*?*?*?*?*?*?Rhynchospora colorata (L.) H. Pfeiff
Scleria purpurascens Steud
(*?*?*?*?*?*?*?*? Diospyros L
















Orthosiphon aristatus (Blume) Miq
7DEOH 
Contd...
%RWDQLFDO IDPLO\ *HQXV Species
Plectranthus scutellariodes (L.) 
R. Br
/*?*?*?*?*?*?*?*? Cinnamomum FXOLODEDQ / -3UHVO



















2*?*?*ü*?*?*?*?*?*?*?Calanthe veratrifolia (Willd.) 




Sauropus androgynus (L.) Merr
3*?*褍?*?*?*?*?*?*?Piper betle L
3*?*?*?*?*?*? Cymbopogon citratus (DC.) Stapf
 Imperata cylindrical (L.) 
Raeusch
5*?*?*?*?*?*?*?*? Coffee canephora Pierre ex A. 
Froehner
5*?*?*?*?*?*?*? Citrus hystrix DC
Citrus x aurantium L





7*ü*?*?*?*褍贍?*?*?*?*?*?*?*?*? Sphaerostephanos unitus (L.) Holttum
8*?*贍?*?*?*?*?*?*?
9*?*?*?*?*?*?*?*?*?*?Premna L
=*?*?*?*?*?*?*?*?*?*?*?*?Alpinia galangal (L.) Willd







shared by four or more of the eight cases analysed, but not TOGA. 
Note similarity in shape of relationships among group cores to 
shape of similarity of total pharmacopoeia shown in Figure 3.
The results in Figures 3 and 4 clearly show the similarity of 
the central Borneo studies in comparison to the rest, which are 
>'RZQORDGHGIUHHIURPKWWSZZZFRQVHUYDWLRQDQGVRFLHW\RUJRQ7KXUVGD\-DQXDU\,3@
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perhaps equally different from each other, including the TOGA 
OLVW7KHFHQWUDO%RUQHRVWXGLHVDUHDOOZLWKLQNLORPHWUHV
of each other in similar environments, though Kenyah Uma 
7XNXQJOLYHRQWKH$SR.D\DQSODWHDXDERYHPHWUHVDVO
while the other groups live between 250 and 400 m a.s.l.; but 
have access to surrounding hills and mountains reaching up 
to 1500 m a.s.l.
$PRGHORIPHGLFLQDOSODQWUHVRXUFHSRROV
On the basis of these data from island Southeast Asia, we 
can see that as the comparison becomes increasingly wide Contd...
7DEOH 








TOGA 41*  34
SERAM 80 55
BORNEO 
*Numbers underlined show species exclusive to each case. **Does not 
LQFOXGHWD[DRQO\LGHQWL¿HGWRJHQXVOHYHO1LVWKHQXPEHURISODQWV
LGHQWL¿HGWRVSHFLHVOHYHOWKDWFRXOGEHFRPSDUHGDQGWKXVIHZHUWKDQ
reported in the appendix
Figure 4 
Correspondence analysis plot of two factors showing distribution of plant 






$*?*?*?*贍ü*?*?*?*?*? -XVWLFLD gendarussa Nees
$*褍?*?*?*?*?*? Centella asiatica (L.) Urb
Foeniculum vulgare Mill
$*褍?*?*?*?*?*?*?*?*?
$*?*?*?*?*?*?*?*? Areca catechu L
Cocos nucifera L
$*?*贍?*?*?*?*?*?*? Blumea balsamifera (L.) DC
Pluchea indica (L.) Less.

















/*?*?*?*?*?*?*?*? Plectranthus scutellarioides (L.) R. Br




/*?*蔍?*?*?*?*?*? Allium cepa L
0*?*?*?*?*?*?*?*? Hibiscus rosa-sinensis L
Sida rhombifolia L
0*?*?*?*?*?*?*?*?*?*?Donax canniformis (G. Forst.) K. 
Schum
0*?*?*?*?*褍?*?*?*?*?*?*?*?Tinospora FULVSD /+RRNI 	
Thomson
0*?*?*?*?*?*?*?
0*?*?*?*?*?*?*? Musa L -










Sauropus androgynous (L.) Merr
3*?*褍?*?*?*?*?*?*? Piper betle L
3*?*?*?*?*?*? 2U\]D sativa L
3*?*?*?*?*?*?*?*?*?*?*?
3*?*?*?*?*?*?*?*?*?Punica granatum L





5*?*?*?*?*?*?*? Citrus aurantiifolia (Christm.) 
Swingle











ethnographically, geographically, and ecologically; the 
shared taxa are increasingly concentrated on species of 
SDQWURSLFDO GLVWULEXWLRQ DQG LQWURGXFHG VSHFLHV7R PDNH
sense of the  overlaps we have described for local medicinal 
SODQWLQYHQWRULHVZHVXJJHVWWKDWLWLVXVHIXOWRXVHDPRGL¿HG
YHUVLRQ RI %DWHV¶  SODQW UHVRXUFH SRROV KLHUDUFK\
distinguishing three pools (or tiers) of medicinal plants.
The primary resource pool is a small group of largely 
domesticated and cultivated species of general application, 
including medicinal plants used over a wide ecological and 
ELRFXOWXUDOUDQJH7KHVHKDYH LQODUJHSDUWFRPHWRGH¿QH
a distinctive regional phytomedical repertoire. We suggest 
WKDWLVODQG6RXWKHDVW$VLDLVRQHVXFKUHJLRQ+HUHZHWDNH
culturally important medicinal plants to be those used by a 
large number of healers for the same categories of local use 
+HLQULFK HW DO   3ULPDU\ UHVRXUFH SRRO SODQWV
include Areca catechu, Piper betle, Curcuma longa, Senna 
alata, Costus speciosus, Urena lobata and Cocos nucifera, 
all found in six of our eight studies. Until we have good 
quantitative data on number of occasions used for treatment 
LWZLOOEHGLI¿FXOWWRPHDVXUHSUHFLVHO\KRZLPSRUWDQWWKHVH
are in treatment, but it may be that they are often ingredients 
providing a base for other medicinals that carry the greater 
targeted bioactive burden.
The secondary resource pool or tier comprises species that 
are widely used, though not shared by all. This will include 
the majority of common species used, most of which will be 
cultivated or from disturbed areas. It has been suggested that 
medicinal plants found only in early successional stages are 
common elsewhere in Indonesia. In our data, this is true for 




because the Caniaga and Siebert study was more thorough, 
but here we are focussing on common plants in disturbed 
DUHDVWKDWZHZRXOGUHJDUGDVEHLQJDPRQJVWWKRVHOHVVOLNHO\
to be omitted. 
2QHSUREOHPLQTXDQWLWDWLYHZRUNRI WKLVNLQG LV WKDW IRU
many users of medicinal plants, all are potentially useful. Some 
users or healers (e.g. plate/Figure 5) will stress one species, 
RWKHUV DQRWKHU 0DQ\ VSHFLHV NQRZQ WR RWKHU SRSXODWLRQV
DUH NQRZQ WR 1XDXOX EXW DUH QRW UHSRUWHG DV EHLQJ XVHG
7DEOH 
Medicinal plants appearing only in TOGA list
%RWDQLFDO IDPLO\ *HQXV Species
  40
[$*?*?*?*贍ü*?*?*?*?*?] Andrographis paniculata (Burm.f.) 
Nees
Barleria prionitis L
Graptophyllum pictum (L.) Griff
$*蔍?*?*?*?*?*?*? Aloe vera (L.) Burm.f
[$*褍?*?*?*?*?*?] Coriandrum sativum L
[$*褍?*?*?*?*?*?*?*?*?] Alyxia R. B
[$*?*贍?*?*?*?*?*?*?] Eclipta prostrate (L.) L
[%*?*?*?*?*?*?*?*?*?*?*?] [Cordia] dichotoma G. Forst
%*?*?*?*?*?*?*?*?*?*?*?Raphanus raphanistrum subsp. 
sativus (L.) Domin
Nasturtium RI¿FLQDOH5%U
[&*?*?*?*?*?*?*?*?*?*?*?] [Combretum] indicum (L.) DeFelipps
[&*?*?*?*?*?*?*?*?*?*?*?*?] Lagenaria siceraria (Molina) 
Standl
(*蔍?*?*?*?*?*?*?*?*?*?*?*?Elaeocarpus JUDQGLÀRUXV6P
[(*?*褍ü*?*?*?*?*?*?*?*?*?] [Euphorbia] prostrata Aiton
pulcherrima Willd. Ex 
.ODW]FK
[)*?*?*?*?*?*?*?] Abrus precatorius L
Butea PRQRVSHUPD.XQW]H
Cassia ¿VWXOD/
>3DUNLD@ timoriana (DC.) Merr
Pterocarpus indicus Willd
Tamarindus indica L
[/*?*?*?*?*?*?*?*?] Mentha arvensis L
[/*?*蔍?*?*?*?*?*?] [Allium] sativum L
[0*?*?*?*?*?*?*?*?*?*?] Maranta arundinacea L
[0*?*?*?*?*?*?*?] Morus alba L
[0*?*?*?*?*?*?*?] [Musa] x paradisiaca L
[3*ü*?*蔍蔍?*?*贍ü*?*?*?*?*?] [Glochidion] molle Blume
[3*?*褍?*?*?*?*?*?*?] [Piper] nigrum L
3*蔍?*?*?*?*?*?*?*?*?*?*?*?Plantago major L
3*蔍?*?*?*?*?*?*?*?*?*?*?*?Plumbago ]H\ODQLFD/
[3*?*?*?*?*?*?] Zea mays L
[3*?*?*?*?*?*?*?*?*?*?*?] Rheum RI¿FLQDOH%DLOO
5*?*?*?*?*?*?*蔍?*?*?*?*?Nigella sativa L
[5*?*?*?*?*?*?*?*?] Gardenia MDVPLQRLGHV - (OOLV
[Uncaria] gambir (Hunter) Roxb
[6*?*蔍?*?*?*?*?*?*?] Datura metel L
[6*贍?*?*?*?*蔍?*?*?*?*?*?] Helicteres isora L
7*ü*?*?*?*?*?*? Camellia VLQHQVLV /.XQW]H




*[ ] indicates taxa shared with lists for other studies
)LJXUH 
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medicinally. The fact that particular species are not used 
does not mean that they are not available. The same species 
may be available locally, or may be obtainable as a branded 
preparation. Thus, Melaleuca leucadendra (L.) L. is widely 
NQRZQRQ6HUDPDQGQHDUE\%XUXEXWWKHVSHFLHVLVRQO\
reported in the lists used for Alune, and then as the purchased 
distillate. There are many species serving the same medicinal 
purpose, and those indicated locally may be used out of habit 
DQGDYDLODELOLW\HYHQWKRXJKRWKHUVSHFLHVDUHNQRZQWRKDYH
the same effect are present.
The tertiary resource pool contains fewer plants, most of 
which are still from disturbed vegetation, but with a higher 
SURSRUWLRQIURPSULPDU\YHJHWDWLRQ]RQHV$JUHDWHUSURSRUWLRQ
of species will be unique to the locality. Tertiary resource pool 
plants in our data are those often found in only one study and 
ZKLFKDUHPRVWOLNHO\WRFRQWDLQVSHFLHVKDUYHVWHGIURPOHDVW
disturbed vegetation. There are more of these reported for 
Ransa than for any of the others. 
In many cases tertiary resource pool medicinals are related 
species of the same genus with the same therapeutic effect. 
Thus, the aroid Aglaonema commutatum Schott. is reported 
amongst Alune as used to treat muscular pains and sprains, 
while Nuaulu use A. simplex (Blume) Blume to treat the 
same range of symptoms. On Seram, while Manusela report 
Cucurbita moschata Duchesne and Plectranthus scutellariodes 
(L.) R. Br., Alune report C. pepo L. and P.  amboinicus (Lour.) 
Spreng.; while Nuaulu report Erythrina variegata L., Manusela 
report E . subumbrans +DVVN0HUU
In Borneo, whereas Dusun report Tetracera fagifolia Blume, 
T. macrophylla:DOOH[+RRNI	7KRPVDQG Melastoma 
beccarianum Cogn., Ransa report Tetracera sarmentosa (L.) 
Vahl.  and Melastoma malabathricum L., and the Kenyah 
Leppo Ke report T. macrophylla, M. malabathricum, and the 
.HQ\DK XPD7XNXQJ UHSRUW Tetracera scandens (L.) Merr. 
and M. malabathricum. Tetracera species are used to treat 
eye disorders, while Melastoma species are commonly used 
for gastrointestinal and dental illnesses.  
Ransa report  6HODJLQHOOD PDJQL¿FD Bonap. and Smilax 
zelanica L., while Penan report S. plana (Desv. ex Poir.) 
Hieron. and the Kenyah Leppo Ke, Selaginella willdenowii 
'HVY H[ 3RLU %DNHU DQG Smilax odoratissima Blume, 
all to treat dermatological illnesses. Ransa report Zingiber 
RI¿FLQDOH  Roscoe, Kenyah Leppo Ke report = RI¿FLQDOH 
and Z. ottensii 9DOHWRQ DQG WKH .HQ\DK 8PD 7XNXQJ
report Zingiber montanum -.RHQLJ /LQN H[$'LHWU, 
Z. longipendunculatum Ridl., and = RI¿FLQDOH, for a wide 
range of treatments, including gynaecological, gastrointestinal, 
respiratory and muscular problems.  Ransa report Macaranga 
brevipetiolata Airy Shaw while Dusun report M. gigantea 
5FKEI	=ROO0OO$UJIRUGHQWDOQHHGVZKLOH.HQ\DK
also use M. pearsonii Merr. and M. costulata3D[	.+RIIP
for dermatological illnesses. 
There are at least 25 instances of substitution between the 
Borneo studies and 33 in the Seram studies. On the other hand, 
different species of the same genus may be harvested by the 
same population. This was found to be the case for nine genera 
in the Seram populations, and for 65 genera in the Borneo 
SRSXODWLRQVUHÀHFWLQJKLJKHURYHUDOOELRGLYHUVLW\,QVRPHFDVHV
species may be of genera represented in primary and secondary 
resource pools, often as rarer substitutes of commoner medicinal 
species. Thus, for Nuaulu Curcuma aurantiaca Zijp. seems to 
substitute for C. domestica Valeton., although C. domestica 
may eventually come to replace it through greater selective 
pressure arising from perceptions of its increased effectiveness. 
Tertiary resource pools tend to provide medicines for less 
common ailments, and although the pool is an important 
repository for conservation, it does not provide the greater 
part of peoples everyday plant medicinal needs.
:HZRXOGH[SHFW WR¿QG VHFRQGDU\DQG WHUWLDU\ UHVRXUFH
pools composed of more local endemics. Indeed, the ratios 
of species distributed across one, two, and three of the Seram 
VWXGLHVDSSUR[LPDWHO\FRUUHVSRQGWRWKHGH¿QLWLRQVRIWHUWLDU\
secondary, and primary resource pools provided here. The core 
PHGLFLQDOÀRUDRIDQ\SRSXODWLRQZLOOFRQWDLQSODQWVIURPDOO
three resource pools, but heavily biased towards primary and 
secondary pools.
&21&/86,21
Medical anthropologists have been criticised for being 
insufficiently systematic and comprehensive in listing 
medicinal plants, while ethnobotanists have often provided 
inadequate socio-cultural and ecological contextual data and 
interpretation, both to some extent victims of their different 
methodologies. This is consistent with general critiques of 
the inadequacy of the conceptual and methodological bridges 
between medical anthropology and medical ethnobotany (Ellen 
2006; Waldstein and Adams 2006; Hsu 2010), which have 
PDGHLWGLI¿FXOWWRDWWDFKPHDVXUHVRISODQWVLJQL¿FDQFHIRU
SDUWLFXODUVSHFLHVWKDWPDNHVHQVHPXOWLFRQWH[WXDOO\
Each of the eight field studies examined here was 
conducted using rather different assumptions and asymmetric 
PHWKRGRORJLHV7KHUHLVDVWURQJOLNHOLKRRGWKDWXVLQJGLIIHUHQW
approaches has biased the data. Thus, in the Ransa study 
we would expect a higher proportion of forest species from 
relatively undisturbed areas given the explicit focus on forest 
plots and specialist healers. Had the study focussed more on 
consumption of medicines and treatment episodes we would 
have expected more common and accessible plants (often 
those from cultivated and disturbed areas nearer the village). 
Consequently, medicinal species actually used, as measured
sayby inclusion in treatment episodes, or species culturally 
considered important in general descriptions of therapeutic 
practices, have been omitted because of the sampling strategy 
HPSOR\HGRUEHFDXVHRIKRZDPHGLFLQDOSODQW LVGH¿QHG
In general the comparison indicates the frequent absence of 
common species that we would otherwise expect to be present. 
On the other hand, Gollins study focussed on elucidating in 




on actual treatments as well. It is therefore not surprising that 
she has many more uses and many more medicinal plants from 
cultivated land. Leamans study is similarly village-focussed 
WKRXJKVKHXVHVD:HVWHUQPHGLFDOFODVVL¿FDWLRQWRGHVFULEH
SODQW XVH EXW OLNH WKH 5DQVD VWXG\ KDV XVHG D VXEVWDQWLDO
number of informants to be able to quantify both consensus 
DQGYDULDWLRQLQNQRZOHGJHRIUHSRUWHGXVHV
2QWKHEDVLVRIRXUGDWDLWVHHPVSODXVLEOHWRJURXSÀRUDV
in terms of medicinal plant resource pools, with a core of 
commonly used plants that are often widely shared regionally, 
a secondary pool of locally important plants, and a tertiary 
pool of lesser used species, comprising the greater proportion 
of endemics. In addition, the simple method proposed for 
calculating overlapping taxa may have certain advantages, and 
we are not aware that it has so far been developed widely or 
systematically. It helps us to identify possible omissions in the 
lists that we would predict on other grounds, and it begins to 
reveal patterns which, using the precedent of the plant resource 
SRROPRGHODUHXVHIXOLQFRPSDUDWLYHZRUN
Selection of plants in traditional medicine is complex, 
GHSHQGLQJQRWRQO\RQFRPSRVLWLRQRIWKHÀRUDEXWDOVRRQ
FXOWXUHVSHFL¿F IDFWRUV $PLJXHW HW DO 7KH PHWKRG
DGRSWHGVXSSRUWVWKHLGHDRIWKHVSHFL¿FLW\RIORFDOPHGLFLQDO
ÀRUDVZLWKDKLJKSURSRUWLRQRIQRQRYHUODSDW WKHVSHFLHV
OHYHO7R PRUH FRQ¿GHQWO\ JHQHUDOLVH DERXW UHJXODULWLHV LQ
patterns of medicinal plant use we need more meta-analyses of 
ODUJHUGDWDVHWVRIPHGLFLQDOHWKQRÀRUDVFRPSDULQJSRSXODWLRQV
within a single region. We also need studies with explicit 
protocols that are directly comparable.
Finally, evidence for aggregate measurable loss of medicinal 
species worldwide and of phytomedicinal diversity, and the need 
WRFRRUGLQDWHSODFHEDVHGFRQVHUYDWLRQDFWLRQ3DGRFKHWDO
Hamilton 2004), must not be downplayed. Secondary and tertiary 
resource pool species in particular are being depleted in island 
Southeast Asia due to forest conversion, habitat destruction, and 
over-extraction for commercial jamu and for export (Rifai and 
.DUWDZLQDWD0RUHRYHUJHQHWLFHURVLRQWKURXJKGHSOHWLRQ
of local populations of the same species may well potentially 
lead to loss of additional bioactivity of pharmacological interest 
5LIDLDQG.DUWDZLQDWD2XUGDWDVXJJHVWWKDWJLYHQ
low levels of overlap in medicinal species, even for populations 




precisely where there is overlap between separate domains of use 
(here, between different medicinal uses and between medicinal 
DQGRWKHUXVHV WKDWNQRZOHGJH WUDQVPLVVLRQ LVPRVW UREXVW
(OOHQ(OOHQDQG)LVFKHUWKDWLVLQSULPDU\DQG
secondary resource pool species.
However, there is little evidence that any of the species 
listed in the Seram and Borneo studies are under threat for 
any of these reasons. Although we recognise that there are 
PDQ\ EHQH¿WV LQ WKH PDLQWHQDQFH RI ÀRUDO GLYHUVLW\ DQG
that habitat loss and over-extraction may have led to the 
disappearance of some potentially interesting medicinal plants, 
there is surprisingly little direct evidence for medicinals of any 
regular importance for local populations in island Southeast 
Asia having been lost through ecological conversion and 
over-extraction (Lemmens and Bunyapraphatsara 2003: 24).
 It does the case of plant conservation no good to 
exaggerate the consequences for genetic erosion in local 
ethnopharmocopoeias, and it is probably fortunate that most 
SHRSOHZKRGRQRWKDYHUHJXODURUVXI¿FLHQWDFFHVVWRV\QWKHWLF
drugs can rely on large numbers of local species that are 
accessible and not in danger of disappearing, partly through 
processes of inadvertent management and the circulation of 
plant material throughout the region. While biodiversity loss 
is evident in the areas where the eight studies were conducted, 
and while this may impact on some actual and more potential 
PHGLFLQDOSODQWVLWLVOHVVOLNHO\WRLPSDFWRQFRUHWUDGLWLRQDO
pharmocopoeaias, which are disproportionately composed of 
common plants from cultivated and disturbed areas. 
$&.12:/('*0(176
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